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[Object] To provide a PHS position-information notifying 
system that does not permit position information to be 
illegally acquired between a position-detecting client 
terminal and a detection-target terminal. 

[Solving Means] Upon finding line connection made from a 
client terminal (SI), a position-information converting 
center 4 determines whether the client terminal is a 
service-contractual registered terminal (S2) for 
authentication. Subsequently, when logging-in is received 
from the client terminal (S3), the position-information 
converting center 4 performs user authentication (S4) ; in 
response to a detection request for a detection-target 
terminal 1 (S5) , it performs terminal-calling to a network 5 

(56) ; and it issues a position-information notification 
request to the detection-target terminal 1 via the network 5 

(57) . The detection-target terminal 1 includes encrypted 
position information in a call specification and transmits 
it to the position-information converting center 4 via the 
network 5 (S8 and S9) . Then, steps S10 to S17 are performed 
between the position-information converting center 4 and the 
detection-target terminal 1; and the position-information 
converting center 4 encrypts latitude/longitude information 
corresponding to the position information and transmits the 
encrypted information to the client terminal (S18) . 
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[Claims] 

[Claim 1] A PHS position-information notifying system in a 
communication system wherein a detection-target terminal 
performs detection of information specifying a communicating 
PHS radio base station and performs notification to a 
position-information converting center, and a client 
terminal detects the detection-target terminal and/or 
inquires about the position thereof from the position- 
information converting center, characterized in that the 
position-information converting center comprises 
authenticating means for restricting the client terminal 
that is permitted to detect detection-target terminal and to 
•acquire the position information thereof to a predetermined 
terminal . 

[Claim 2] A PHS position-information notifying system 
according to Claim 1, characterized in that the 
authenticating means restricts the client terminal to at 
most two terminals including a backup terminal. 
[Claim 3] A PHS position-information notifying system 
according to one of Claims 1 and 2, characterized in that a 
call-communication destination for the detection-target 
terminal is limited to that set to a predetermined single 
number . 

[Claim 4] A PHS position-information notifying system 
according to one of Claims 1 to 3, characterized in that the 



- 4 - 



position-information converting center is connected by cable 
to the client terminal. 

[Claim 5] A PHS position-information notifying system 
according to one of Claims 1 to 4, characterized in that the 
detection-target terminal comprises means for performing 
encryption/decryption of information communicated with the 
PHS radio. base station or the position-information 
converting center, the encryption/decryption being performed 
by using common-key cryptograms or public-key cryptograms 
transmitted using public keys. 

[Claim 6] A PHS position-information notifying system 
according to one of Claims 1 to- 5, characterized in that the 
position-information converting center comprises converting 
means for receiving information specifying the PHS radio 
base station and for converting the information into 
latitude/longitude .information, and means for encrypting 
information including at least the latitude/longitude 
information converted by the 1 converting means and for . 
transmitting the encrypted information to the client 
terminal . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a PHS position-information notifying system in 
which information corresponding to a position of a portable 
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communication apparatus (detection-target terminal) using 
PHS (personal handy-phone system) radio communication (the 
information will be referred to as "position information" 
hereinbelow) is converted into latitude/longitude 
information, and the converted information is notified to a 
position-detecting client terminal. More particularly, the 
invention relates to a PHS position-information notifying 
system in which a detection-target terminal is used to 
thereby transmit the position information of the detection- 
target terminal to a position-information converting center; 
the position-information converting center converts the 
transmitted position information into latitude/longitude 
information and then performs notification thereof to either 
a terminal-position monitoring terminal or a position- 
detecting client terminal; and either the terminal-position 
monitoring terminal or the position-detecting client 
terminal correlates the position of the detection-target 
terminal with a map, an address, or the like; and management 

of the information is thereby performed. 

[0002] 

[Description of the Related Art] Existing communication 
apparatuses using PHS radio communication include an 
apparatus for transmitting the position information 
regarding the location of the communication apparatus. They 
also include an apparatus of which the position is a target 
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of an inquiry (that is, the aforementioned detection-target 
terminal) . There are companies providing services for 
distributing the aforementioned information. An example of 
such services is "Ima-doko (or where are you now) Service" 
provided by NTT Chuo Personal Network K.K. Timing with 
which the detection-target terminal transmits the 
information, is determined in two ways. In one way, 
notification is performed in response to each instruction 
transmitted from the monitoring center (the instructions 
include those issued based on user requests transmitted from 
the position-detecting client terminal) . In the other way, 
notification is performed using a function that is preset in 
the detection-target terminal to be activated according to 
set time, periods, or the like. 

[0003] FIG. 4 schematically shows the relationship among 
communication terminals used in the above-described service 
and a center apparatus that functions as a core of the 
service. In the figure, reference numeral 1 denotes a 
detection-target terminal for which a terminal, such as a 
PHS telephone or a dedicated-card-type terminal equivalent 
thereto, is used. According to a protocol of a PHS 
telephone system, the detection-target terminal 1 detects a 
base station with which it can communicate at a position 
where the detection-target terminal is located in response 
to either a random call or a periodical call from a close 
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base station 2 (which may be referred to as a "CS", as shown 
in the figure) . Then, it performs notification of an 
identification number of the base station (which hereinbelow 
will be referred to as a "CS-ID"). A series of these 
information transmission operations uses a radio wave 
determined according to the PHS telephone system. Therefore, 
the base station 2 that can receive the information 
transmitted through the notification is restricted to be 
located close or within a radius of about 100 to 500 m with 
the detection-target terminal 1 in the center. Even in a 
case where a plurality of such base stations exist, 
accessible base stations are limited to those located close 
to the detection-target terminal 1. In addition, 
information regarding CS-IDs and installation sites of the 
base stations are totally managed by a position-information 
converting center 4. Therefore, when a CS-ID number 
received in association with an ID number of the detection- 
target terminal 1 is identified, a spot-close to the 
position of the detection-target terminal 1 can be 
identified . 

[0004] In addition to the above-described steps, operation 
of a PHS telephone system for which the radio-wave 
transmission intensity is increased is also performed. In 
this case, since the detection-target terminal receives 
radio waves from a plurality of base stations in a single 
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step, difficulty in specifying' a close base-station antenna 
may arise. As a measure to overcome such difficulty, 
operations corresponding to the radio-wave reception 
intensity are experimentally performed to detect the 
position. These operation steps are executed such that 
received CS-IDs of base stations are read and associated 
with latitude/longitude information, and the radio-wave 
reception intensity is used as "weight" for each of the base 
stations. Then, the center of the weight of a polygon 
formed with the base stations as vertexes is obtained to 
thereby identify a spot close to the position of the 
detection-target terminal. Methods that are experimentally 
used also include a method in which two vertical lines each 
perpendicularly bisecting a line segment connecting two base 
stations of which the radio-wave reception intensities are 
substantially the same are obtained, and the intersection 
point thereof is determined to be a spot close to the 
position of the detection-target terminal. 

[0005] Thus, the position of a detection-target terminal 
can be identified at a practical level according to the 
above-described principles. The position-information 
services using the PHS telephone system have been 
practically used since the spring of 1998. For example, the 
services have been practically used in, for example, cases 
where parents anxiously waiting at home for their child to 
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return home make an inquiry fpr position information and 
cases where a party can obtains the behavior of groups of 
students in free-activity time on an excursion trip or the 
like without accompanying them. 

[0006] In FIG. 4, a position-detecting client 3 may be a 
personal computer, a workstation, or any device capable of 
transmitting information for specifying a detection-target 
terminal for detection. For example, a facsimile machine 
and an ordinary telephone are used in addition to a personal 
computer in a position-detecting service that has been used 
since the autumn of 1997 in Sakata-city in Yamagata 
Prefecture for aged people who tend to roam about. In this 
case, to specify a detection-target terminal through the 
facsimile machine and the telephone, the number of the 
detection-target terminal is input using pushbuttons of the 
facsimile machine or the telephone. For a network 5 in FIG. 
4, an ISDN (integrated services digital network) or the like 
is used. 

[0007] Hereinbelow, steps of an existing position- 
information service will be explained in detail. In the 
system configuration and service schematically illustrated 
in FIG. 4, a detection request for the position information 
of the detection-target terminal 1 is issued to the 
position-information converting center 4 via the network 5 
from the position-detecting client 3 (step 1). Upon receipt 



thereof, the position-information converting center 4 issues 
a position-information notification request to the 
detection-target terminal 1 via the network 5 and the base 
station 2 (step 2). The detection-target terminal 1, at its 
present location, detects a base station 2 with which it can 
communicate, and returns a CS-ID of the base station to the 
position-information converting center 4 via the network 5 
(step 5) . Since the position-information converting center 
4 preliminarily has a table in which site-position 
'(latitude/longitude) information is correlated to the 
received CS-ID of the base station, it immediately reads the 
information and associates it with latitude/longitude 
information (step 4) . Subsequently, the position- 
information converting center 4 delivers the 
latitude/longitude information to the position-detecting 
client 3 via the network 5. The position-detecting client 3 
combines the information with map information which is 
stored separately, thereby enabling a CRT (cathode ray tube) 
to display the position of the detection-target terminal 1 
(step 5) . 

[0008] In a configuration in which a facsimile machine is 
used for the position-detecting client' 3, a facsimile signal 
is used to transmit a notification from the position- 
information converting center 4 to the position-detecting 
client 3. Thereby, the notification can be displayed in the 
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form of a facsimile image. Also, in a configuration in 
which a telephone or the like is used for the position- 
detecting client 3, the position-information converting 
center 4 converts the site-position information into speech 
(an example is "The inquired terminal is located at $$ (lot 
number), @@-cho (town), ##-ku (block), **-shi (city)), 
thereby enabling output of speech from the telephone. 
[0009] Hereinbelow, referring to FIG. 5, a detailed 
description will be given regarding acquisition of position 
information when a user moves. In FIG. 5, individual 
portions are illustrated placing first priority on easy 
viewing, and the same configuration portions as those in FIG. 
4 are shown with the same reference numerals or symbols. 
Reference numerals such as 21, 22, and 23 in FIG. 5 each 
denote a base station equivalent to the base station 2 shown 
in FIG. 4; and reference numerals 6, 6, ... 6 denote a CS 
interface section for managing the base stations. An ISDN 
and a control system 7 correspond to the network 5 shown- in 
FIG. 4; and the CS interface sections 6 are connected 
thereto. In addition, a PHS telephone system is configured 
to include detection-target terminals 1 of individual users 
(the moved detection-target terminals 1 are designated with 
la, lb, etc.), and a plurality of terminals (not shown). 
The PHS telephone system provides PHS telephone services 
that will be described below. 
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[0010] In the PHS telephone system, not only the inter-PHS 
communication service, but other networks (such as, a PSTN 
(public switched telephone network) or Internet, which are 
not shown) are connected or can be connected. In addition, 
communication can be made with ordinary domestic telephones. 
Furthermore, a position-information service which is within 
the field of application of the present invention has 
recently been added. The description given below covers, 
services and systems other than those with telephone 
services. Therefore, in the description, the PHS telephone 
service is referred to as the "PHS service", and the PHS 
telephone system is referred to as the "PHS system". 
[0011] As described above, the PHS service includes a 
variety of services that can be executed. The PHS service 
is a personal-use communication service in which radio waves 
of a 1.9 GHz band are used; radio-f re.quency (which 
hereinbelow will be referred to as "RF") outputs of at most 
10 mW are produced from portable terminals, outputs of at 
most 500 mW (the output value can be controlled according to 
the coverage of an intended base station) are produced from 
public stations (i.e., the base stations 21, 22, 23, etc.); 
and voice or digital data of up to 32 kbits/s per slot is 
communicated. In addition, in the PHS system, time slots 
(625 ps/slot) for communication to be made in 5-ps unit 
times called T DMA/TDD (time-division multiple access/time- 



division duplexing) frames are allocated, and a voice 
channel for three terminals is provided for one base station . 
A "control channel" for controlling the voice channel is 
provided between one base station and the three channels. 
As a matter of course, these numbers are applied to the 
existing example cases and can therefore be changed 
according, to socially required technological developments in 
the future. Even in the future, it should be apparent that 
the primary concept of the present invention would not be 
impaired. 

[0012] The PHS service used with a telephone tolerates a 
low-speed motion. (Motion which is made at a speed of 30 
km/h or lower. However, since the speed of motion depends 
upon the cell capacity, it slightly varies depending upon 
the company that provides the PHS service. Hereinbelow, the 
speed of motion will be referred to as a "predetermined PHS 
tolerance speed".) Therefore, the system must always store 
data of positions of user terminals. Hereinbelow, this 
function will be shortly described referring to FIG. 5. 
Areas where radio waves transmitted from the base stations 
21, 22, and 23 can be received are individually represented 
by cells CI, C2, and C3. Areas where radio waves 
transmitted from other base stations (not shown) can be 
received are individually represented by cells C4, Cx, Cy, 
etc. It is assumed that the detection-target terminal 1 
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initially stays in the cell CI, and then sequentially moves 
to the other cells, such as the cell C2 and the cell C3 (As 
described above, the moved terminals are shown as the 
detection-target terminals la and lb) . Also, as described 
above, in addition to the detection-target terminal 1, a 
plurality of detection-target terminals (not shown) is 
assumed to exist. 

[0013] Positions of a large number of the terminals are 
each identified and recorded (the recording operation is 
referred to as "position registration", hereinbelow) . In 
this state, if an accessible base station is registered each 
time a terminal moves, radio-wave congestion is caused. To 
prevent this, a step called "general calling" is performed. 
The general calling is performed such that a plurality of 
public base stations is grouped to form a position 
registration area (For example, the cell CI and the cell C2 
form one position registration area) ; position registration 
of PHS terminals such as the detection-target terminals 1 is 
not performed in units of the public base station, but is 
performed only when the position registration area is 
changed; in reception operation, each of the plurality of 
public base stations in a position registration area in 
which PHS terminals can exist perform calling to the PHS 
terminals; and only public base stations that have received 
a response perform the reception operation for that PHS 
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terminal . 
[0014] 

[Problems to be Solved by the Invention] In the above- 
described steps, measures are taken to prevent illegal radio 
interception and position-information acquisition. For 
example, in information communication between a public base 
station and a PHS terminal, ordinary cryptographic 
communication is employed; and steps, such as cipher-key 
establishment, authentication requesting, and authentication 
responding, are performed therein. Therefore, it is 
difficult to perform radio interception to thereby illegally 
acquire the position information. In transmitting (making a 
call for) a position-detection request from the position- 
detecting client 3 (or a telephone or a facsimile machine 
that has an equivalent function) to the position-information 
converting center 4 in the configuration shown in FIG. 4, a 
series of steps, such as authentication requesting, 
authentication-number input, personal-identification-number 
requesting (the personal identification is also called a 
password) , and personal-identification-number input, are 
performed to enhance security. 

[0015] Despite the fact that the security is taken into 
consideration, when the overall system is viewed with 
respect to robustness, it still has portions that need to be 
improved. The primary portion is a user interface. FIG. 6 



shows steps of an ordinary PHS service. As shown therein, 
two-staged steps are carried out to protect access from a 
terminal such as a position-detecting client 3 ("terminal- 
position monitoring center or requesting terminal" in the 
figure) to a position-information converting center 4. One 
of the steps is access-line authentication ("connection-line 
authentication" in the figure) , and the other step is 
access-user authentication (shown as "user authentication" 
in the figure) . 

[0016] In the line authentication, however, the security 
can perhaps be broken by an illegally acquired portable 
terminal which is permitted to access the position- 
information converting center 4. Also, although a password 
is used as a guard in the user. authentication, in practice, 
a case can occur in which a malicious third party acquires a 
personal identification required to request the detection of 
position information. Such cases can occur because a simple 
alphabetical string or a numerical string is easily selected 
for the password, which needs to be memorized by a user, to 
avoid input errors. Typical examples using a numerical- 
string password include a bank cash card. For the password, 
a user tends to use a numerical string representing' his or 
her birthday or a postal code that can be easily known by 
third parties. Therefore, security with such a password can 
be easily broken. This is apparent from the fact that cash 
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is frequently withdrawn using illegally acquired cash cards. 
As it is apparent from this fact, personal information that 
should be protected for privacy and the location of 
valuables can be easily known to malicious third parties. 
[0017] The present invention is made in view of the above 
problems. An object of the invention is therefore to 
provide a PHS position-information notifying system used in 
a communication system that detects information and a 
reception-signal level which are used by a detection-target 
terminal to designate a PHS radio base station and notifies 
the information from a position-information converting 
center to a position-detecting client terminal, the PHS 
position-information notifying system being provided with a 
security between a terminal to which position information is 
notified and the detection-target terminal so as not to 
permit a malicious third party to illegally acquire the 
position information . 
[0018] 

[Means for Solving the Problems] To solve the above- 
described problems, the invention as described in Claim 1 is 
a PHS position-information notifying system in a 
communication system wherein a detection-target terminal 
performs detection of information specifying a communicating 
PHS radio base station and performs notification to a 
position-information converting center, and a client 
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terminal detects the detection-target terminal and/or 
inquires about the position thereof from the position- 
information converting center, characterized in that the 
position-information converting center comprises an 
authenticating means, for restricting the client terminal 
that is permitted to detect detection-target terminal and to 
acquire the position information thereof to a predetermined 
terminal. The invention as described in Claim 2 is a PHS 
position-information notifying system characterized in that 
in the invention as described in Claim 1, the authenticating 
means restricts the client terminal to at most two terminals 
including a backup terminal. The invention as described in 
Claim 3 is a PHS position-information notifying system 
characterized in that in the invention as described in one 
of Claims 1 and 2, a call-communication destination for 
detection-target terminals is limited to that set to a 
predetermined single number. Specifically, a call- 
communication destination for the detection-target terminals 
is limited to a predetermined single number closely related 
to the client terminal. The single number is selected from 
numbers of telephones set in a room in which the client 
terminal is placed and numbers at which communication can be 
made with personnel managing the detection-target terminals. 
[0019] The invention as described in Claim 4 is a PHS 
position-information notifying system characterized in that 



in the invention as described in one of Claims 1 to 3, the 
position-information converting center is connected by cable 
to the client terminal. The invention as described in Claim 
5 is a PHS position-information notifying system 
characterized in that in the invention as described in one 
of Claims 1 to 4, the detection-target terminal comprises a 
means for. performing encryption/decryption of information 
communicated with the PHS radio base station or the 
position-information converting center, the 
encryption/decryption being performed by using common-key 
cryptograms or public-key cryptograms transmitted using 
public keys. The invention as described in Claim 6 is a PHS 
position-information notifying system characterized in that 
in the invention as described in one of Claims 1 to 5, the 
position-information converting center comprises a 
converting means for receiving information specifying the 
PHS radio base station and for converting the information 
into latitude/longitude information, and a means for 
encrypting information including at least the 
latitude/longitude information converted by the converting 
means and for transmitting the encrypted information to the 
client terminal. 
[0020] 

[Embodiments] Hereinbelow, referring to the drawings, an 
embodiment of the present invention will be described. 
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First, an outline of the present invention will be described. 
The present invention is a PHS position-information 
notifying system. In the system, a detection-target 
terminal to which an inquiry about position information is 
is associated either with a terminal-position monitoring 
terminal that makes the inquiry or with a position-detecting 
client terminal not to allow an inquiry made from a source 
other than the associated terminals to be authenticated. 
Therefore, a dedicated mutual authentication relationship is 
established between the detection-target terminal and the 
position-detecting client terminal or the like, thereby 
providing a function to reject an illegal third-party 
intervention. In addition to the mutual authentication, the 
present invention provides a function that allows position 
information to be encrypted for communication. Therefore, 
even when a third party attempts to illegally access the 
system, he/she is not permitted to accomplish their purpose. 
[0021] FIG. 1 illustrates example position-information 
•detection steps according to the embodiment. The steps will 
be described later in detail. Meanwhile, a description will 
be made primarily regarding differences from the 
conventional example. A first aspect significantly 
different from the above-described conventional example 
(refer to FIG. 6) is that a client terminal permitting 
detection of a detection-target terminal 1 and acquisition 
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of the position information thereof is restricted. 
Specifically, in the present embodiment, the position- 
detecting client 3 shown in FIG. 4 is restricted only to a 
specific terminal designated at the time of conclusion of a 
position-information service contract (that is, a "service- 
contractual registered terminal" shown in FIG. 1) . For the 
restriction level, preferably, only one client terminal may 
be used, and the client terminal is connected by a cable. 
This is preferable because it can easily be checked whether 
wire-tapping is performed for cable-connected items. In 
practice, a backup client terminal is set to prepare for 
unexpected incidents, such as malfunctions. In the 
configuration, a function may be added such that 
transmission can be performed to a specific single number 
from a detection-target terminal. The single number is set 
to a number with which connection can be made from a 
detection-target-terminal possessor either to a client- 
terminal operator or to a detection^-target-terminal 
administrator. In this way, a single terminal possesses the 
reception number used for receiving information from the 
detection-target terminal . 

[0022] A plurality of terminals other than the detection- 
target terminal 1 shown in FIG. 4 may be included in the 
system. This configuration, of course, is included in the 
scope of the invention. Also, the configuration may include 
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a PHS service system configured of a plurality of groups 
each consisting of at most two client terminals, including a 
backup terminal, and a plurality of detection-target 
terminals.. This configuration is also included in the scope 
of the present invention. In this case, however, detection 
by a client terminal belonging to a group for a terminal 
belonging. to a group different from the aforementioned group 
is out of the purpose of the present invention. To prevent 
such an operation, systematic security is provided. 
Specifically, the series of steps described in the beginning 
of "Problems to be Solved by the Invention" is carried out. 
[0023] The level of the quality of services provided by the 
system, in which the client terminal permitted to obtain the 
position information or to issue detection • requests is thus 
restricted, tends to be considered to be lower than quality 
of the conventional service that allows any terminal to use 
the position-information service as long as it presents a 
correct password. However, as it becomes apparent through 
careful consideration, the system of the embodiment is 
preferable since confusion that can occur in the case of 
emergency can be eliminated. The confusion can be 
eliminated by the configuration built such that the client 
terminal that should totally control position information, 
which is changeable from time to time, is either allocated 
to a restricted person or set at a restricted site. In 



- 23 - 



addition, connection. numbers (i.e., terminal identification 
numbers, such as a connection telephone number, a facsimile 
number, a mail address, and a URL (uniform resource 
locator)) thereof are restricted. 

[0024] In addition, for the telephone that performs 
transmission only to specific numbers, a PB (push button) 
function as provided in a PHS service can be avoided. 
Therefore, the detection-target terminal can be fabricated 
to be light and at a lower cost, and operation to be 
performed by a user possessing the detection-target terminal 
1 can be simplified. Also, (since only designated 
terminals are permitted to perform reception) , the system 
can prevent illegal overuse of the service by malicious 
third parties who illegally acquired a detection-target 
terminal. Thus, it is apparent that significant advantages 
that are not available in the existing services with 
telephones *and PHS terminals can be obtained. Actually, the 
inventors implemented transmission of information to and 
reception thereof by using a number designated by a pilot 
system in a manner of using a specific push-button pushing 
pattern different from an ordinary power-button pushing 
pattern. In practical services, however, it is more 
realistic than the above to make the arrangement such that a 
power-on/off operation is performed using a predetermined 
power-button operation to thereby enable reception or 
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response to be performed by a single push operation of the 
power button . 

[0025] A second feature of the present embodiment is that 
cryptograms are used for transmitting information from the 
position-information converting center 4 to a service- 
contracting registered terminal (i.e., the information 
including latitude/longitude information of the position 
where the detection-target terminal 1 is located, and an ID 
number or a telephone number of the detection-target 
terminal 1) . In recent years, various types of encryption 
algorithms and systems have been proposed and are used. 
Typical examples include processing-speed oriented FEAL 
(fast encryption algorithm) -8 and RC5, each of which is 
called a common-key cryptosystem; and public-key 
cryptosystems MISTY and SQUARE, which are restricted in 
processing speed, which are characterized by high security. 
However, when one of these cryptosystems is used, it is 
difficult to simultaneously satisfy two requirements, one 
for security (robustness) and the other for information 
transmission without causing much delay. 

[0026] However, in the present embodiment, an encryption 
application field is restricted to text representing 
"latitude/longitude information regarding the position of 
the detection-target terminal and an ID number of the 
detection-target terminal". In this case, the information 
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can be represented by a short numerical string or an 
alphabetical string. Therefore, the embodiment can employ a 
public-key cryptosystem, which is not suitable to a long 
character string, but has high robustness. Specifically, 
the position-detecting client 3, which is the application 
object of the present embodiment, has encrypting keys and 
decrypting keys of the public-key cryptosystem in itself and 
the position-information converting center 4, thereby 
allowing high-security communication to be easily performed 
only to a predetermined receiving party. Also, as an 
application thereof, a method can be employed such that 
public encryption keys are transmitted by using the public- 
key system to thereby perform communication of a long 
character string or long communication in a realistic 
processing period of time. This method provides a 
significant advantage in that the aforementioned wire- 
tapping in communication in the cable connection finishes 
unsuccessfully. As a matter of course, even when a . 
malicious third party accesses the position-information 
converting center 4, all efforts it has exerted result in 
failure. From this viewpoint, it is very important to 
provide the position-information converting center 4 in a 
security-protection area of an intranet. 
[0027] FIG. 2 schematically shows a practical example 
configuration of a portable terminal according to the • 
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present embodiment. A portable terminal 100 has the 
following configuration. A microantenna 101 works as an 
interface for transmitting and/or receiving PHS-standard 
radio waves, and is formed of a ceramic antenna chip or the 
like. A radio section 120 processes PHS-standard radio 
waves transmitted and/or received via the microantenna 101. 
It includes a radio control section 102, a cryptographic 
processing section- 103, a CS-ID detecting section 104, and a 
signal-level detecting section 105. The radio control 
section 102 controls transmission and reception of PHS- 
standard radio waves, which are performed via the 
microantenna 101. When signals included in PHS-standard 
radio waves received by the radio control section 102 are 
encrypted, the cryptographic processing section 103 decrypts 
the encrypted signals. In addition, the cryptographic 
processing section 103 encrypts information transmitted from 
a control section 106 according to an instruction issued by 
the control section 106 and transmits the encrypted 
information from the microantenna 101 via the radio control 
section 102. The CS-ID detecting section 104 detects CS-IDs 
sent from signals decrypted in the cryptographic processing 
section 103 and transmits the detected signals to the 
control section 106 (which will be described below) . The 
CS-IDs can thus be known. In this way, the processing steps 
are implemented under the control of the control section 106. 



- 27 - 



On the other hand, the signal-level detecting section 105 
analyzes the intensities of PHS-standard radio waves to 
thereby perform tuning for the radio control section 102 to 
enable the most appropriate signal reception. 
[0028] The control section 106 performs overall control in 
the portable terminal 100, including control of energy 
consumption. In addition, a PHS basic function section 107 
primarily controls call-communication. Therefore, it is 
preferable that the control function of the control section 
106 and the PHS basic function section 107 be an independent 
module (function) . This is because, in many cases, the 
control including the control of energy consumption in the 
entirety of the portable terminal 100 differs from the 
control of call-communication service functions using the 
PHS system. It is advantageous that a so-called RISC 
(reduced instruction set computer) chip is used for the 
former control function, and a DSP (digital signal 
processor) is used for the latter control function. However, 
these requirements are not indispensable since a chip having 
both functions has recently been developed according to the 
concept of a system LSI (large-scale integrated circuit) . 
As a matter of course, the practical usability of the system 
is increased by making the arrangement such that the PHS 
basic function section 107 primarily performs the call 
communication, and in addition, a module such as the control 
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section 106 is included so as to suitably function for the 
position-information service or the position-detecting 
service, both of which are included in the application field 
of the invention. 

[0029] In addition, the inventors preliminarily performed 
experiments and learned that management of notification logs 
is the most important. Therefore, the embodiment contains a 
module having a function therefor. The module includes a 
notif ied-inf ormation recording section 108 for overall 
management of notified information, a notification- 
period/notification-time recording section 109 for storing 
data of periods or time that are used for position- 
information notification, a position-information- 
acquisition-period recording section 110 for storing periods 
in which position information such as CS-IDs and the like 
transmitted from public radio stations are obtained. The 
PHS basic function section 107 compares newly received CS-ID 
information with position-information notification logs 
stored in the notif ied-inf ormation recording section 108, 
and performs position-information notification upon finding 
a variation in the CS-IDs. When the detected CS-ID is of a 
single type, the terminal is moving and is located at a 
place where radio waves do not reach, such as a place near 
the end of a base-station service area or a place in a 
building. As the above state continues, with subsequent 



position-information notification as a turning point, the 
radio-wave quality may be significantly degraded to such an 
extent that notification is disabled. However, before the 
terminal" enters such a state where such an incident occurs, 
the PHS basic function section 107 notifies a base station 
or the like of preventive status information. 

[0030] Thus, even users, such as the aforementioned elderly 
people who tend roam about and are not skilled at operation 
of the portable terminal 100, the notif ied-inf ormat ion 
recording section 108, the notification-period/notification- 
time recording section 109, and the position-information- 
acquisition-period recording section 110, can receive the 
PHS position-information services without an operational 
burden being imposed on them. With timing recorded in these 
recording sections, position information is automatically 
transmitted to the position-information converting center 4 
via the network 5. In FIG. 2, reference numeral 111 denotes 
a battery for supplying power to the individual sections of 
the portable terminal 100. Reference numeral 112 denotes a 
power switch formed of the above-described power button and 
the like. 

[0031] Hereinbelow, referring to FIG. 3, a detailed example 
configuration of a position-information converting center 
(refer to FIG. 4) will be described. As shown in the figure, 
a position-information converting center 115 of the present 
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embodiment communicates information with the base station 2 
shown in FIG. 4 (or, the base stations 21, 22, 23, etc. in 
FIG. 5) and the position-detecting client 3 via an ISDN 116 
(equivalent to the network 5 in FIG. 4), which is an 
infrastructure of the PHS services. A CS-ID which has been 
transmitted from the base station via the ISDN 116 cannot be 
used in the position-information service. Therefore, 
according to processing in the individual sections described 
below, the transmitted CS-ID is converted into 
latitude/longitude information . 

[0032] A circuit interface section 118 is an interface for 
controlling communication with the ISDN 116. In this 
embodiment, since the circuit interface section 118 plays an 
important role, attention needs to be directed thereto. 
Specifically, since cipher-signal communication is not a 
prerequisite for the ISDN network, basic information such as 
telephone numbers identifying call-communication sources or 
call-communication destinations cannot be encrypted. 
Therefore, until the initial step of specifying a call- 
communication destination/ call -communication source is 
completed, and a so-called telephone-line connection is 
established, the circuit interface section 118 functions as 
an ordinary circuit interface; and immediately before 
communication of information is started with a call- 
communication destination, the circuit interface section 118 
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passes process control to a cryptographic processing section 
117. Only for ordinary call communication, as practical 
selection, the cryptographic processing may be passed to 
scramble processing in the PHS service instead of the 
cryptographic processing section 117 

[0033] The cryptographic processing section 117 detects a 
CS-ID transmitted from the base station via the ISDN 116. 
When the CS-ID is encrypted, it decrypts the encrypted code 
and passes the result to a position-information converting 
section 121. Based on a conversion table (in the form of a 
file or records for reading CS-IDs, which are pieces of 
b aS e-station information, and for associating with 
corresponding latitude/longitude information) stored in a 
base-station-information recording section 122, the 
position-information converting section 121 reads the CS-ID 
passed from the cryptographic processing section 117 as 
latitude/longitude information of the CS-ID. Then, the 
position-infprmation converting section 121 transmits an 
alphanumeric string representing the obtained 
latitude/longitude information to the circuit interface 
section 118. The aforementioned cryptographic processing 
section 117 adds an ID number and the like of the detection- 
target terminal 1 to the latitude/longitude information that 
is to be transmitted via the circuit interface section 118. 
Subsequently, the cryptographic processing section 117 
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encrypts these pieces of information and transmits the 
encrypted information to the position-detecting client 3 via 
the ISDN 116. As shown in the figure, the position- 
information converting section 121 and the base-station- 
information recording section 122 constitute a control 
section 123. 

[0034] Hereinbelow, along with the sequence shown in FIG. 1, 
and also referring. to FIGS. 2 to 4, a description will be 
made regarding operation of the PHS position-information 
notifying system configured as described above. As 
described above, two cases can be considered regarding the 
operation. In one case, a detection request is issued from 
a client terminal to the position-information converting 
center 4 to thereby obtain position information. In the 
other case, the detection-target terminal 1 notifies the • 
position-information converting center 4 of position 
information at predetermined periods of time. Hereinbelow, 
the former case will be described with reference- to examples. 
[0035] First of all, a client terminal performs line 
connection to the position-information converting center 4 
(step SI) . Then, the position-information converting center 
4 performs the following authentication processing (step S2). 
Specifically, the position-information converting center 4 
determines whether the client terminal to which the line- 
connection request was issued'is a specific registered 
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terminal determined at the time of conclusion of a position- 
information service contract (or a backup terminal thereof) . 
If the client terminal is not the registered terminal, the 
line connection is rejected. If the client terminal is the 
registered terminal, when the client terminal thereafter 
logs into the system (step S3), the position-information 
converting center 4 performs user-authentication processing 
therefor (step S4). For example, the position-information 
converting center 4 performs the user-authentication 
processing by determining whether a pair of a user ID and a 
password which is transmitted from the client terminal is 
registered. As a result, if the pair is not registered, the 
login entry is rejected; and if the pair is registered, the 
user-authentication processing therefor is completed. 
[0036] Upon completion of the line-connection 
authentication and the user authentication, the client 
terminal transmits the detection request (step S5), which 
was issued by the detection-target terminal 1, to the 
position-information converting center 4 in the same manner 
as that described for the "step 4" (FIG. 4) in the Related 
Art. In response to the above, the position-information 
converting center 4 transmits a calling request of the 
detection-target terminal 1 to the base station 2 via the 
network 5 (step S6) . According to the above, the base 
station 2 issues a position-information notification request 
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to the detection-target terminal 1 (step S7) in the same 
manner as that described for the "step 2" in the Related Art. 
[0037] In the detection-target terminal 1 (portable 
terminal 100 in FIG. 2), the cryptographic processing 
section 103 decrypts a radio-wave received via the 
microantenna 101 and the radio control section 102, and 
transmits the result to the CS-ID detecting section 104. If 
a CS-ID is included in the decrypted signal, the CS-ID 
detecting section 104 detects the CS-ID and transmits it to 
the control section 106. To achieve the above, the control 
section 106 is given a function to obtain CS-IDs in units of 
a period recorded in the position-information-acquisition- 
period recording section 110. Also, as described above, 
when a position-information notification request is received 
from the base station 2, the control section 106 transmits 
position information including the obtained CS-ID to the 
cryptographic processing section 103. The cryptographic 
processing section 103 encrypts the received position 
information and includes the encrypted position information 
in a call specification message. The call specification 
message is then transmitted from the base station 2 to the 
network 5 via the radio control section 102 and the 
microantenna 101 (step S8). Thereby, the network 5 
transmits the call specification message including the 
position information to the position-information converting 
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center 4. At this stage, the following processing is 
performed in the position-information converting center 4. 
(position-information converting center 115 in FIG. 3) . 
When the encrypted CS-ID is transmitted from the network 5 
(that is, the ISDN 116) to the cryptographic processing 
section 117 via the circuit interface section 118, the 
cryptographic processing section 117 transmits the CS-ID, 
which can be obtained through decryption, to the position- 
information converting section 121. The position- 
information converting section 121 ref erentially accesses 
the conversion table stored in the base-station-information 
recording section 122. It thereby obtains 

latitude/longitude information corresponding to the received 
CS-ID from the base-station-information recording section 
122 (step S9) . 

[0038] Subsequently, ISDN-line-exchanging steps are 
performed between the position-information converting center 
4 and the detection-target terminal 1 via the base station 2 
and the network 5. A call-specification reception message 
is transmitted from the position-information converting 
center 4 to the detection-target terminal 1 (steps S10 and 
Sll) . Thereafter, when the position-information converting 
center 4 transmits a disconnection message to the detection- 
target terminal 1 (steps S12 and S13), the detection-target 
terminal 1 that has responded thereto transmits a release 
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message to the position-information converting center 4 
(steps S14 and S15) . Then, the network 5 transmits a 
release-completion message to the detection-target terminal 
1 (step S16) . Concurrently, the position-information 
converting center 4 transmits a release-completion message 
to the network 5 (step S17). 

[0039] Subsequently, in the position-information converting 
center 4 (position-information converting center 115 in FIG. 
3) , the position-information converting section 121 
transmits the latitude/longitude information obtained in 
step S9 to the circuit interface section 118. Then, the 
cryptographic processing section 117 adds an ID number and 
the like of the detection-target terminal 1 to the 
latitude/longitude information, and then encrypts the 
information. Subsequently, the cryptographic processing 
section 117 transmits the encrypted latitude/longitude 
information including the ID number and the like of the 
detection-target terminal 1 to the client terminal 
(equivalent to the position-detecting client 3) , which was 
authenticated in steps S2 and S4, via the ISDN 116 (network 
5) (step S18) . Then, the client terminal decrypts the 
received encrypted information, and performs processing of, 
for example, displaying the position of the detection-target 
terminal 1, based on the latitude/longitude information 
obtained through the encryption. 
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[0040] As above, paying attention to the security of the 
PHS service, description has been made regarding the PHS 
position-information notifying system of the present 
embodiment. According to the embodiment, a position- 
information-service providing company can perform system 
administration for the specific group of the position- 
detecting, client 3 separately from ordinary services. In 
addition, encrypting steps and keys can be established in 
units of the group for which the management is performed. 
Moreover, in the case where a detection request is issued 
from a client terminal as the position-detecting client 3 to 
the position-information converting center 4, communication 
of encrypted information can be implemented. Since the 
encryption is provided through restricted services, it can 
be realized by a restricted low plant /equipment investment. 
As a result, services in the nature of increased concealment 
can be provided at a low investment (in other words, with a 
low financial burden imposed on a user) . 

[0041] As it is apparent from the configuration shown in 
FIG. 2, in the embodiment, since the PHS basic function 
section 107 is provided, no problems occur in call- 
communication with a specific call-communication destination. 
Also, a space created by the reduction in the PB keys and 
the like can instead be used for the battery 111, the power 
switch 112, and the like. It has already been confirmed 
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that an advantage- can be provided in that a position- 
information-service terminal having necessary and minimum 
call-communication functions and high-security 
characteristics can be fabricated in the size of a business 
card. In this case, the position-information service was 
continuously provided for more than 10 days. 
[0042] 

[Advantages] As described above, according to the present 
invention, the client terminal that permits detection of a 
detection-target terminal or acquisition of position 
information, thereof is restricted to the predetermined 
terminal, thereby allowing the realization of functions that 
provide high security for the position-information service. 
Therefore, the behavior of a VIP (very important person) and 
the location of valuables can be monitored without being 
known to malicious third parties. According to the 
invention as described in Claim 2, the client terminal is 
restricted'to at most two terminals including a backup 
terminal. Therefore, the system can maintain maximum 
security, and concurrently, can be of service even in an 
unexpected state where, for .example, a malfunction occurs. 
According to the invention as described in Claim 3, as a 
terminal configuration, a call-communication destination for 
detection-target terminals is limited to that set to a 
predetermined single number. Therefore, significant 



advantages can be obtained in that the system cost can be 
reduced, and the financial burden imposed on a user can be 
reduced. 

[0043] According to the invention as described in Claim 4, 
since the position-information converting center is 
connected by cable to the client terminal, investigation for 
wire-tapping can be easily performed. According to the 
invention as described in Claim 5, encryption and decryption 
are performed for information communicated between the 
detection-target .terminal and the PHS radio base station or 
the position-information converting center, by using common- 
key cryptograms or public-key cryptograms transmitted using 
public keys. This enables configuration of the system 
having favorable characteristics in security and robustness. 
According to the invention as described in Claim 6, the 
position-information converting center encrypts 
latitude/longitude information converted from information 
specifying the PHS radio base station, and then transmits 
the encrypted information to the client terminal. Therefore, 
according to the invention as described in Claim 5 or Claim 
6, even when malicious third parties attempt to illegally 
access the system, their attempts can be rejected. 
[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is an explanatory view showing an example 
PHS-service control sequence executed with a PHS position- 
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information notifying system according to an embodiment of 
the present invention. 

[FIG. 2] FIG. 2 is a block diagram showing an example 
configuration of a portable terminal in the system. 
[FIG. 3] FIG. 3 is a block diagram showing an example 
configuration of a position-information converting center in 
the system. 

[FIG. 4] FIG. 4 is a. block diagram showing an example 
configuration of a system for realizing a terminal-position 
inquiry system by using a conventional technology. 

[FIG. 5] FIG. 5 is an explanatory view showing an image of 
a PHS-used position-information service. 

[FIG. 6] FIG. 6 is an explanatory view showing an example 
PHS _ serv i ce control sequence executed with a PHS position- 
information notifying system according to the conventional 
technology. 
[Reference Numerals] 

1, la, lb: detection-target terminal; 2, 21-23: base 
station; 3: position-detecting client; 4: position- 
information converting center; 5: network; 6: CS interface 
section; 7: control system; 100: portable terminal; 101: 
detection-target terminal microantenna; 102: radio control 
section; 103: cryptographic processing section 103; 104: CS- 
ID detecting section; 105: signal-level detecting section;- 
106: control section; 107: PHS basic function section 107; 
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108: notif ied-inf ormation recording section; 109: 
notification-period/notification-time recording section; 
110: position-information-acquisition-period recording 
section; 111: battery; 112: power switch; 115: position- 
information converting center; 116: ISDN; 117: 
cryptographic processing section; 118: circuit interface 
section; 120: radio section; 121: position-information 
converting section; 122: base-station-information recording 
section; 123: control section; C1-C4, Cx, Cy: cell 



Translation of figure: 

Translation goes from top to down, from left to right 
[FIG. 1] 

POSITION-INFORMATION NOTIFYING TERMINAL (DETECTION-TARGET 
TERMINAL 1) 

S7: REQUEST FOR POSITION-INFORMATION NOTIFICATION 
S8: ESTABLISH CALL (INCLUDING ENCRYPTED POSITION 
INFORMATION) 

Sll: RECEIVE CALL SPECIFICATION 

S13: DISCONNECT 

S14 : RELEASE 

SI 6: COMPLETE RELEASE 

NETWORK 5 

S6: CALL TERMINAL 

S9: ESTABLISH CALL (INCLUDING POSITION INFORMATION) 

S10: RECEIVE CALL SPECIFICATION 

S12: DISCONNECT 

SI 5: RELEASE 

S17: COMPLETE RELEASE 

POSITION-INFORMATION CONVERTING CENTER 4 
S2: AUTHENTICATE LINE- CONNECTION 
S4: AUTHENTICATE USER 
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SERVICE-CONTRACTING REGISTERED TERMINAL 
SI: CONNECT LINE 
S3: LOG IN 

S5: REQUEST FOR DETECTION 

S18: NOTIFY ENCRYPTED LATITUDE/LONGITUDE INFORMATION OF 
DETECTION-TARGET TERMINAL POSITION AND TELEPHONE NUMBER 

[FIG. 2] 



102 
103 
104 
105 
120 

112 
106 
107 
111 



RADIO CONTROL SECTION 
CRYPTOGRAPHIC PROCESSING SECTION 
CS-ID DETECTING SECTION 
SIGNAL-LEVEL DETECTING SECTION 
RADIO SECTION 

POWER SWITCH 

CONTROL SECTION 

PHS BASIC FUNCTION SECTION 

BATTERY 



108: NOTIFIED- IN FORMAT I ON RECORDING SECTION 

109: NOTIFICATION-PERIOD/NOTIFICATION-TIME RECORDING 

SECTION 

110: POSITION-INFORMATION-ACQUISITION-PERIOD RECORDING 
SECTION 
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[FIG. 3] 

122: BASE-STATION- INFORMATION RECORDING SECTION 

121: POSITION-INFORMATION CONVERTING SECTION 

123: CONTROL SECTION 

CRYPTOGRAPHIC PROCESSING SECTION 
CIRCUIT INTERFACE SECTION 

[FIG. 4] 

2) INFORMATION-NOTIFICATION REQUEST 
DETECTION-TARGET TERMINAL 

3) BASE-STATION ID NOTIFICATION 
5 : NETWORK 

4: POSITION-INFORMATION CONVERTING CENTER 
1: DETECTION REQUEST 

4) LATITUDE/LONGITUDE INFORMATION NOTIFICATION 

3: POSITION-DETECTING CLIENT 

5) MAP DISPLAY 



117: 
118 : 



[FIG. 5] 
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EXAMPLES 

BASE-STATION ANTENNA 
TELEPHONE BOOTH 
CELL SERVICE AREA 

6: CS INTERFACE SECTION 

ISDN AND CONTROL SYSTEM 

[FIG. 6] 
[FIG. 1] 

POSITION-INFORMATION NOTIFYING TERMINAL (DETECTION-TARGET 
TERMINAL 1) 

REQUEST FOR POSITION-INFORMATION NOTIFICATION 

ESTABLISH CALL (INCLUDING POSITION INFORMATION) 

RECEIVE CALL SPECIFICATION 

DISCONNECT 

RELEASE' 

COMPLETE RELEASE 

NETWORK 5 
CALL TERMINAL 

ESTABLISH CALL (INCLUDING POSITION INFORMATION) 

RECEIVE CALL SPECIFICATION 

DISCONNECT 
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RELEASE 

COMPLETE RELEASE 

POSITION-INFORMATION CONVERTING CENTER 4 
AUTHENTICATE LINE CONNECTION 
AUTHENTICATE USER 

SERVICE-CONTRACTING REGISTERED TERMINAL 
CONNECT LINE 
LOG IN 

REQUEST FOR DETECTION 

NOTIFY LATITUDE/LONGITUDE INFORMATION OF DETECTION-TARGET 
TERMINAL POSITION AND TELEPHONE NUMBER 
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0 0mBS*{w^eE-t-5S»^2^ffibtu5>„ ICtj^C 

ft,Z>. *LT, iH?3©SifroCS-IDXU^fi 
3rJ-Hi--5lf $&l4->*x Art©-S:S1f 4 T* 

[0004] ex±© J: 5 4f*©tt, S^«)©tt^ 
W^SrS< LfcPHSmS5->^-rA©31ffi , ts^T*>JxT 
r©i 5**S-ttt. ft»*i8*36s-a[o^ffi-e 
^^rffa±©5±fe^®^5:Sft-t-S^ h bft*). 5fi<© 

JHTV^. rixtt, LfcSffi^CS-ID5r8 
©Ii?r*i!)5Ci:i:J:oT, a^Sg«B*©*533 J: © 
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[0005] rtib<oJisi-S<3v^rft^^^*co't5g 
SrSS«tt<t v<A'"C»JEr 5w fciSprt8*fc*» PHS 
miSv^xASr^Lfc^S^«1J— t*^* 5 ¥^i 0*£ 

[0 0 0 6] B4t*JV^T» teg^^-fT^ 

&<Dtefi&s?H--fc**-ei4* /<y^vi:l)iiiTFAXi 

B£«^SS55£<D#-f-Sr F AX^'liWT's' >-T- 
^5tLTIiI SDN (if— t'^i^-g-x-Y^^/l^) ^ 

[0007] r:t-, sfflftftStt-cv^steflflHa*— 
©ttBW«©tft*K** 5 » tt«(l*^5'f7yh3i>t) 

i r±. g a*i@rffi-r 5«t«-cs« prtB*afl&» 2 sr^x 
***cttw*«jafc-fe>'*4fca&!»s-r (#JH3) „ & 

IMMMEife-fc 4 ttSfl LfcSffi^oc s-iDi# 
j&-3ttfcBffiE«fcBflW (i&g&UM) 5r*fut^.— ^ 
/W^SCT?«:^r LTV^OT, si ?>ixT £ C S -1 D £r 

T\ <tt*««asS4-fe>^4l4rolMt/SflE**Sr*y 

CRT «*^1?5wi:i6SpriB^*5 
5) . 

[0 0 0 8] fc*S, {£iBMI^7'f7^h3CFAXS: 
T'fif^7'f7>'h3lClSlt5It^J:oT > F 

«**7^7>'h3fcB1S«*£«r{fefflLfc*g\ 1KB 
««aS»-fe>^4l±j?fttffiB©ffl[««: : ff)' r t3E* (-W 



[000 9] *ix-Ctt*li. a.— !f LfcttOffiS 
*S. B5fc#tt5#tt©^tt#*»9fi*4rflE5fcLT3S 

1, 2 2, 2 3*HB4'fcSLfc»ftffi2fclW©»6 

SDRRtflSUSV.^.-r A 7 4 I'* Ufc^ s' h!7— ^ 
5 ICtaSL-Ti3»JCS'1'^^ 7 31—^.^56, 6, — , 6 

&Sil*£;fc 1 (**S» &lb L*:«**«5|5 1 fcflF* 1 a , 
1 b«fi:*BLTfc5) ^tt**B5*tl£W©B3*L.fc 
V vjg&a ioTPHSt^fA *5^g£ $ ft, 

T*5(K M^PHStS-y^fAliaTI^SPH 
S BIS*— tT^ «:««"*- 5. 

[0 0 10] i 5 LfcPHStS'^f Aftt, 

PHStBSWilffiif— ^*f£ttTfc< , B^bftvM&O 
*yM7-* (WsLtfPSTN (&#tfB££&jM) £>5 

SfltBfflfft^—f^* 1 . PHSSB*/ 

smSU— f^O^IBdtt^T [PHSt-k'^J 

[0011] fcr*a"»r!gftPH 

S*— f^tl, 1. 9GHz»©BgtSrffiv\ it^ffi*; 
.i^lilOmWKTOSi (BLT. fRFj i:SIE) tb 
ft, £:%mi&mW (EP*,, Sfik^2 1 , 2 2, 2 3*) 
*>?>I4 5 0 0 mWSXT (OtHtl (SB"t-5Sta^O*^<— 

3 2 k b i t/sigro^^fc^V^li-^-fv 5 ^/^— 

ifc, PHSV7f ACftV^tl. T DMA/TDD 

{^m^ymm/^m-m 7WAt^55 

m s gO^^fl© «PT?iHSIt<0^ A* n s- b (62 

5 a s a v h) &m *> stt.li, -mmmm\z*i 

[0 0 12] mSt LTWPHSt- t*^.|iffi*©te5t 



21, 22, 2 3*«FM-*mfc©£«»rt&«H«:-*ivp 

iV t/l'C 1 , t/UC2, t/wC3tU Sl^U 
x. Cyf tt5„ ttflfe*** 1 tt»IOtt-fe/uC 

1"-5 (mjj£ L/c .fc p icgl 5 Tftttt&^SK* la, Ibt 

[0013) r^fe»#v^*B5|50<Ml*r*heLrlB«rt- 

tf„ T-w 5 tfiti Ltd. tt$c«?4**£i&Afr ' 
» t) * i *T<£11S»:e y T (#l;tli, ■fe/uCli-feA' 
C 2 T-o©tElgi !)7^Mt5) i: U ttttfll 
«S5f5 1^EeOPHS4»5|5H:. ^*Sife^St-T*li^ < ffig 

-Ctes»3i y Trt<D^»CD^*Sa6M03^*X^tt^5 P H 

S^lcPKtt±|L£ffv\ PHSS^tjiSfofcofc 
^*S*6^<0^i s ^^ P H S S85fcfc*f LT^fl^fr 5 t 
v<p trox-fc^o 

[0014] 

V*;t5. El4l^-f<2:e^^7^T>'h3 (£> 

5v^ttH*<o«t6*r*fc-rmBHI*>SV^ttFAX4li!5|c) 

a> b<5^it 4 — cm.w&mm-#.<o&iE m 

[0 0 15] ^<Di y 7"-f-~~<E>62li:i~ t^** 

5. ^OSfc5«i!»lla- if to-f >9 7^— ^.T-fo 
3„ g|6(-— &#tfCPHS1>— t'^O^HS^ 

Stn >9 4^<OT9^^ X. T*K^1 £ ix 
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"8S«III»SliE" ) T*fc*K to-oH7^t7f5a 

[0 0 16] Lri>U EUft©BBEC|RUTtt. 

v* 4 |ct 9 * * pTIB/jj^jE8i» $ tifcKWffiSfe 

a.— >FS85EI::ESLT«yS;*!7 — YT'<Dj3— Ka^^l - * 

-cv^i&gasfc*^ A^o&rosasv^Kcfcfcicv-? 

[0 0 17] *5l^iiJbIBw^lc4e^TJ!t$ixfct©t? 

Srttll* «3E*-fe > 9 36» ^ 7^7^ f- 
l-ii^D-rSii^tv-^v^^lcisv^T, <Stfifflf«*sii^$*x 

ctlcfo5„ 
[0 0 18] 

fclc, ft*^llB^O^^Ii, JHiLTV^5PHS*£j& 

v^-g-^^piiffi^xAlcfev^T. SulEftffi'lim^ 

5. lf*^2|a«co^^ii, ft*^ 1 |E*£D^?g 

|cjoV^T, BtJKBIiE^@:l±. WE?7'f7yh«*Sr^ 
y^TyT'Sr&ft/cW* 2 5 ^ t 
mtLTV^5 0 1i*«3Sa«E©3BMH:. 1 

XH2f£S£cQ3gi3S<;L;}oV^ BiiteS^^^*<Diifi§ffl^ 
S> bd- C bixfc— #-§-ro^|c»jpi s fix v ^ 
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[0 0 19] W*«4lSS<0^li. ff*«l~ 

ffitttt*«*l4, fuEPHS»»35flt»Xll«rE(itS* 

t&W&k LTV*5. 
[0 0 2 0] 

Tt&fHEEttNiftEfc 5 v M4&S&3I * 7 W T >- h iS^coM 
^Srifc&lwLT, *H**»fe©IHv v &**ifT*«:«»t>*v x P 

{4. ««5B«5l?fc«OT**^7-fTVh«**fcOlBH- 

H*jm§FfiE UT t> t © B U»* v H±»«r««"*-5 
[0 0 2 1] $T, Hltt*S5K»»=^Stt«*« w 

ov^Tl4^5Bi-5^t £ LT, m?»4?£5Ki:0*i5SA 
«r«f.t?l^l!lMi-S. it!-* Lfc«£*©*« (B6*JS) 

5R^7>fT^h3 «^**H>— **§B»B*«w8fcA bix 



[0022] B4fc*bfcftR5R*»5|5i£i^H2: 

& jjsJgTfcWjSfia 1 ?> ft -5 ■!/ /v—zffr—^XD PHSt-k*^ 

— ^KJR-t-S* 7-f 7> h#-t<0* 7-Y7>" h©JR"t~£> 
jfeJK.-r-5t>©T-fct), ^©4 5ftfT&£B£<'fc:«>©->-* 
7^7>hi£5l^fb©^g#^#LT, 

[0 0 2 3] w<D4 5»wfi:1Mlf«©*»fe5V'»f4tta!R 

^dSfcb-tirS^-f T> hSg^SrEB^-TSfc, *£5fe©4 5 
KjEStft^'* 7 — KSrS* U$ xfixfiifOJ: 5 ft 48* 
*» fe-CiyBeiff t**©f UJB# njtgft-tf— tr* tcjfc 

ixfcAI-SI9 ST, ^V^t4PSS$i^fc4§Bifl-BSeLT, 

(EP*>, a*&*IS#-§-. FAXff, — 
/1/7 Kl^^fo ; 5V , '(4UR L (Uniform Resource Locato 

r) «&©**W5U*-8-) ■hmhix±h<oiz.-r^>^tx\ 

[0 0 2 4] mi-An^T, PHSt- t*^^fo^>4 5 
l-#^©H-^-ro^-lc%'tt-r5®lST-l4, PB (ys/'>3. 

-f©iffO?F B 1©g«, (#^©4S*t- L36»^fST-^ 
ftVNrtl^4t)) tt«fe*«S*Sr^3EKSSl»Lfc3BS<Ojg 
H#K4S«feftSU8©»ESJt^, mtT©mS#fc^>VN|4 
P H S *S5fcfc*Sv s A # ftf 5r 5 r 1 14 W 6 T-fc 

Off L^t-T^r tT% 5l»^^-AOiS*bfc«*^ 
<O^S€r^LTV^5o to t tH^©t- t*^tw*5V^ 
TI4, «»ro«J»T*>5V''f±J5tAO/c*0»^«r»»ft« 
jgj}?^ "-/Wfek LT V #S#^0«^tfc5VM4J^4- 

[0 0 2 5] *ni&l&1&<0%-<DW®.&. -Ecfi^ 

l O I DS-^-ftv^ L«B**<?) 



©FEAL aSSStf-frffcT/u^yX-M -8^RC5© 
S T Y £> 5 V Mi SQUARE* t*O^MSI»t-^* J *lf b 

[0 0 2 6] L3ft»b4*fe. *30t»«lw*irt5Pt*fk 

fee lilpj a»*v * v * $ ttT v * 5 4* M@Bf -*§- 

lisatfosefitf ^ 7 7 y f 3 II &att«ft£ 

[0 0 2 7] 3W^» @2tt#HJ£J&ffifc*3tt3&#*S5|5 

^/J^T^X^-l 0 1 llPHSftft©! iS^SSt^^ 

flWSS;h.TV*5 0 ftfttgtl 2 0(1. g«7yftl 0 
1 T-£££ftS'PHS&t&©Sifc£^^5fc ©"?*><> 
t, t&i&$ffl£B 10 2, ffrftiimifr 103, C s - I D 

&ttjse 104, -fs-fi- w</u&ta& i o 5 Sr^-r^c ^ 

$J®lSi5 10 2 l±jg/>7£7 10 1 5r^" LfcPHSf 

i&wmfew^'fi^^oTv^s. st-wasm o 3i*. 

|«|||J0$1 0 236*g«LfcPHS«»©«S[K-&*Jx 

-ftf 5K*»v ftdtWSl 0 6©i8*l-tt-a-C«iJW»l 0 6 
i»t>ase>^T< 5««Sri**itU«iiBlW«i«Ui 0 2£tf- 
LTi/M7y7ti o i^bSHii"5. cs-id^ 
a«p 1 0 4 ttHF-frfttfttSffl 1 o STtt-WfcSixfcS*** 
ibCS- I D-Sr&fflLTftJWSBl 0 6 (ftffc) fcj&imi- 
*>„ :j Ltcs- I DisWbd^^^sr. £"C\ i&H 

<t*v"</V'jgiaiaJi o 5iiPHsift<Dii£©t» 

fc £> © V \fc> »$> 5 f a — — V ^ $r is 1\ 
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[002 8] fcC, ftJ®gf5 1 0 6 ll^yu^— ^fiT 

fc. PHSS*«ie»l 0 7tt^iSB<D«HSiS:1foT 
V>£„ r©<fc?l;L, MWm 0 60>ffl#fttg£PHSS 

3ri#H*Lv\ r*ui, JSt**iooifl!Oi^ 

j\s*-m% * t- t> -strswai tPHs-^rAi-fv^a 

5. ^LT, mi#t-m^^5Rl SC Of /.MJMHr y 
h=j>fa. — ^) fy7*«riv\ fttlCIJDSP (7>f 

6<)T-£>5„ fc7c\ -^tALS I fc*dS«maisI 

ttfclN, a«T?*>5* s , PHSi*««Sl0 7#±C 

flMRif— f * fc £ v *HrtfcB«*lJ— t*^ (rii x^tz^mu 
l o e^o^ev 5 ^.— vu&rtaES-HrSr. bit's**? J*<oM 

[0 0 2 9] WJitUDxT. »W*e>©3fetTll«fcJ:9 

««r-5c*a-rsCBS»fl(f*IBIMB 10 8, <£g1f $8Sr 
B*^!IIS^10 9, iiti«lz)^f>H5CS-ID 

i^fflfE^l 1 0*scixlv:*Bai-4.' <t UTfBMtPftJl 0 
7ii, ^ii*Dit®ia^asi o 8^^:e8IS^^■cv^5^fi:a« 

$S Lt> C S - I DO»t«rttft Ufc t f* li-lftafflr*© 
if©«S*s'S#lc<v^»ff«i:»«Loofc»j < ^©** 

&m\z.wz>BiKffl'$u 107 n-?r©^is,$ra±a^i-a 

[0 0 3 0] £k±<D X 5 UEiSi8lfl»*E»65 108, 
a*P«J»/a»«F*IE»» 10 9 Rt^Sfilf f8®#MIW 

fa^asi i on. *»»*5i5i o o<DHkVF&mmfj$m 

^X^(D^— if iS^±©^S5rA 3wi4<PHSO 

in* y h !7— ^ 5 LT<ttBW«a£*-fe 4 (dfS] 
itTRflTStta. — Bl2lc:fev^T5?F-8-l l l ttJWf 

ss* i o o v7? : g.asirmaiSrttif&-r-5m?ikT*fo 5 , 1 

[0 0 3 1] W:, H3J::S-3v^*3dfiJg«lwJ:5fil; 
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h7^ftT'fe5ISDN116 (El 4 y — ^ 
5l^tB^) SrrfrU @4<DS*fe^2 (fc5^ttg]5<E>S 
112 1, 2 2, 2 3m 7 -<T >- h 3 t 

<^T-tim<E>i£g{f£*T5. ^^T% ISDN116*: 
;frLTgife^'bi£fi£ftT< 5CS-I Dli^T03££ 

CS - I D^S^CS- I DlcSPt^t-S^S/S^tf^ 

[0 0 3 2] HUSW ^7i- ^.SiSl 1 8 III SDN 1 

I 6 tfDK^S^tSrD-SW^'^^i— ^ffcot > * 

i i 7t-iii< PHSf- tr*©*:? 7y^fcli^S 

[0 0 3 31 Pt-i-tejgas 117 ISDN116 
S - I D*SBtHWtSnxi^5*S-fctt*n4:«*<l:br 

teiniraaafe» 121 im-t. um.m *xwm 121 

»i, SifiJ5Hft4ftCfl@B l 2 2*srtJSU-CV5S£!fc7 l — ^ 
CfiPfc, SflUBflHn?J!)5CS- I Dfc»J&-*-5*MS 

tEI-LT, 1 7ri><bg[£*WcCS- I DSr 

^CS-I D©f«/etf»«fc:Sfc*«;t, 

I I 8 izmm-tz. ±3^<Dsg-§-^gsi5i 1 7iiiH]^-r^ 

?7*-*Wl 1 8fc$>LTi£fe;h.5»K/«*flM*fc 
«tt5RJB*l o I D*-8^$rW*DUS:©*>fc» rix^ffi 
^Bf-SHfcLT I SDN1 1 6^t,fiff.f^7^7y 

as i 2 i &tf£j&AH*ttiBAft( 1 2 2 traMe* 123^ 

[0 0 3 41 @ 1 ICItf Lfcf&f^v"-' Jr^l-fBo 

-CH2~H4«f'b#KBL//*fe, Jbiafiij&UiiSPHS 



[0 0 3 51 *1\ *5*7-fT^h«3fc&Hft«lMH£ 
<OWBESrtt5 (^fy7'S2) . 1-*to*,«[«W«K» 

3) LT#Mtel-*©»-1fiB!!E«rl?$ (7t7 7"S 

4) „ mxtz. 4te? 7^7>-hm 

3fcfrh&t>tlX< 5a-f I D KOiSIi^it) 

tt^7^7yhffi*i^©n^ JjX\ 

[00 3 6] UTSMKiaaiBIiERtfa.— if BH*S3fe 
7t5t, ^7-f7yhiffi*ii«Mo "^JHi" 
(H4) t?iawLfcofcra«icur, <ttiwWHHfe-fev 

^4'MS»**iS*l©1ft5SSI*SraSdli-5 (^xy/S 

5) „ mSrSJTT-eSlB^SI-fe^^ 4fi, *y YV 
— UTSi-fe^ 2 ~-&&?5t*3S3fc 1 <Di^i5tU 

*«3|e 1 'H!flr«flMS©ii4nSf*SrlT 5 U7y7"S 
7) . 

[0 0 3 71 fe^^ffi^l (H 2 OSSttrHii^ 1 

0 0) T-li, ,f&#toSSBl 0 3&W\<fcTl/7~f- 10 1 
XlWS«HPJ»«B 1 0 2 4^ LTg^I Lfcm^^rtt* LT 
C S - I D^fflSP 10 4 {^ffl-rSo C S - I D&fcHgiS 
10 4 litf^b^nfc^f -g-tr C S - I D#s-g-£;h,-CV\h, 
tf . ^^C S - I DSr*£b LT»M 10 6 fcaStBi - 
5. ' T-SIJ®^ 10 6 ti'taSit^#fe^Si5 1 101: 

5 C ^LT> «FiEUfcJ:5fcSi*»2d»fe4]C[11tt«iB4Hi 
iWl0 6liMLTm:CS-I 
Dco-^^KfcteSifS^Bt-i-^agBi o 3l^^tBi-5„ 

Pt^-*asa5i o sii^bn/cGteiB^s-Bt-i-ftLTi^is: 

SB10 2, 1 0 1 Sr7>LT2ife/S2^t> 

*y M7-^5tS6ffli-5 (^f?/S8) . rtu^i 
9, * y h V— <? 5 tt<Jtt«««l«*-fe V* 4 1^ UT^: 
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115) T-liWT<D&3a;fffc>4't5o i"** 3 "^- 

7—^5 (IP*>. I SDN 11 6) d^bElill-Y 

— *S51 1 8£tf-LT&&-fHfc£ixfcCS - 1 D#Bf-f§-#t 

s$ui i nzmbtizt, sfrg*ai»i i ntzthzm 

-5§-ffcLT#ib;h,£CS- I D 1 2 1 I- 

mta-tio <StiMM«aE*» l 2 l ttSJ&fflfflFtt&Sft 1 

2 2_h<D^&-r— y^4r#fi?.L-C. SlbivTtTtCS- 

[0 0 3 8] {^g^fS^-fe^* 4 

SsSgjfcl tcoKT-SS6^2XU t ^5' M7 — ^ 5^tt 

#&^&-tr 4 i c:*t LT»?sa:jesft> 

3,-fc— ^asiHtn (^fy/sio, sii) £iv -^co 
jfciicisltitf (^fy/sn, si 3) ^tLir 

-fe >^ 4 fcj&a-f* (^fy7'S14, S15). CtV 

T^yfe-^traittJi-S Urs'T'Sl 6) -;frT\ $L 
fi1W^lfe-fe>^ 4 hi? — ^ 5 I^LTflfifc^T 

^ jx-fe— ^S-^ttJ-r-S (^ts-^S 1 7) „ 
[0 0 3 9] fcfc. ttWMBSafe-fc ^ 4 (S3 

it$R^-fe^^ 115) T-ii. ficewa^ifeasi 2 ias 
^7^-^spi 1 8 t^sitts-r^o -tit. *Hwoa»i 

l 7 i±aK*ME/»*fll*«-««*** i ® i D#-J§-«? 

/S^ffi#S.t«^5S^^ 1 ©. I D*-^PSr I S D N 1 
16 (*s> M7-^ 5) ftO^f'/T'S 
2, S 4X'mU^of^7^T>hi^M (tee&^ 

7-rr^b3iwffi^) Kjsita-fs o^j/t's 1 8) «, 

<St|3.«-3v^-Ctt«***i«>tt«Sr»H±»-**S** 

[0 04 0] JJLh, PHSt- f^.(D-fedr3.y X^ttl- 

simx-hz. sit. ~5 Lfcf a**? 5 ^ei-st 



[0 04 1] JfcldS^fSK&V^TIi, ID20«fi£ 

fc. PB#— «©*J«fc£-3T-e#fc*3S«r«ftl 1 1 
^fKlg;*.-* s^i l 2tyz.&l&k LTlHi-rr £z>st-£5 

[0 0 4 2] 

ELhR9IUfcJ:5K:. fttft 

0» teMMW— t*^.tr*tLT^v^^^yx-f £rt>fc 
^i-ftffi5rH^U#5fc*, V I P(Very Important Pe 
rson) ©fi-Kl-^fta^CflfftlOgTSESrSiSW^H^-irjBP, 

©*5|5KI»SL-CV^5©-C» -fe^ay^-f Sr*^ffiJtJt 

5. lf*«3lS«©^KT-li, ^^^*©5ifg 

[0 0 4 3] »*54C«©»WCtt» tiHEffitt 

$rBS-?-{b LT 7 T ^ h^lCiHttl-r -5 i 5 LT V n 
-5„ *ixi*;ir^&tt#*5Xtt»#«6IB*©*3l§fc: 

[ill *«W©-ld»gttfcJ:SPHS^1H*fta 

*D->^x AT-=f7^n5 P H S -y— k-^.<D$iJ^l V— 

[HI2] R^yAtasWSjJSISS*©— WfiRWtr* 

[@3] ra^^Atjajtsteaflswxife-fe^^o— 

[04] ?63feOfit«S:fflv^i»5|Ctt«ravvg-t>*^— 
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[g5] P H S Srfllv ^fcffittW**- \f*<D4 * 
[El 6 ] H6*Oft«l- J: 5 P H S&Sfif $&il^>*^ 

1, la, lb-«tt*«S*. 2, 2 1-2 3-S* 



10 2-«aaW»». 10 3-* 
*8BB«k 104-CS-IDttlU9, 10 5-fifV 
^</^ffla. 10 6-M89, 10 7-PHSS«fg 
1 0 8»-Ra»«ttffi»«k 1 0 9 

1 1 2»-m»*>f 1 1 5-ttB«*as 

11 6 - I SDN. 1 1 1 

1 8 ---iBlitft-f ^SCx 12 0-gIfl, 121 

"HSt«fflf»aE*». 1 2 2-SMbatt«tEftSB. 1 2 3 

C1-C4, Cx, Cy-fe/l^ 
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